








































APPENDIXC 

Existing Drainage Basin Calculations 

Prepared By: 
ARC Construction & Engineering, Inc. 

LOT 31 RANCHO DEL SOL 
Dated: 12-20-2020 



************************************************************************* 
*** 

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 

2003,1985,1981 HYDROLOGY MANUAL 
(c) Copyright 1982-2014 Advanced Engineering Software (aes) 

Ver. 21.0 Release Date: 06/01/2014 License ID 1667 

Analysis prepared by: 

ARC CONSTRUCTION & ENGINEERING INC. 
10948 ELDERWOOD LANE 

SAN DIEGO CA 92131 

************************** DESCRIPTION OF STUDY 
************************** 

* 100 YEAR EVENT 

* 
* LOT 31 RANCHO DEL SOL 

* 
* DATE:4/20/20 

* 

************************************************************************* 

* 

FILE NAME: LOT32.DAT 
TIME/DATE OF STUDY: 07:55 04/21/2020 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
SPECIFIED MINIMUM PIPE SIZE(INCH) = 6.00 
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE 

0.95 
RAINFALL-INTENSITY ADJUSTMENT FACTOR= 1.000 
*USER SPECIFIED: 
NUMBER OF [TIME,INTENSITY] DATA PAIRS= 9 

1) 5.000; 4.410 
2) 10.000; 3.480 
3) 15.000; 3.000 
4) 20.000; 2.530 
5) 25.000; 2.400 
6) 30.000; 2.000 
7) 40.000; 1.650 
8) 50.000; 1.500 



9) 60.000; 1.400 
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED 
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW 

MODEL* 
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: 

MANNING 
WIDTH CROSS FALL IN- I OUT-/PARK- HEIGHT WIDTH LIP 

FACTOR 
NO. (FT) (FT) SIDE I SIDE/ WAY (FT) (FT) (FT) 

(n) 
===== --------- ----------------- ======== ----- ====== 

======== 
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 

0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth= 0.00 FEET 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
2.- (Depth)*(Velocity) Constraint= 6.0 (FT*FT/S) 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

HIKE 

(FT) 

0.167 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 300.00 TO NODE 301.00 IS CODE= 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT= .3500 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 88 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 116.00 
UPSTREAM ELEVATION(FEET) = 287.00 
DOWNSTREAM ELEVATION(FEET) = 259.00 
ELEVATION DIFFERENCE(FEET) = 28.00 
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) 6.267 
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN 

THE MAXIMUM OVERLAND FLOW LENGTH 100.00 
(Reference: Table 3-lB of Hydrology Manual) 
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION! 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.174 
SUBAREA RUNOFF(CFS) 0.38 
TOTAL AREA(ACRES) = 0.26 TOTAL RUNOFF(CFS) 0.38 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 302.00 TO NODE 303.00 IS CODE= 51 



>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 259.00 DOWNSTREAM(FEET) = 
189.00 

CHANNEL LENGTH THRU SUBAREA(FEET) 819.84 CHANNEL SLOPE 
CHANNEL BASE(FEET) 50.00 "Z" FACTOR= 10.000 
MANNING'S FACTOR= 0.015 MAXIMUM DEPTH(FEET) = 1.00 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.413 
NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT= .3500 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 88 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 
AVERAGE FLOW DEPTH(FEET) 0.04 TRAVEL TIME(MIN.) 

5.48 
3.08 
4.43 

0.0854 

Tc(MIN.) = 10.70 
SUBAREA AREA(ACRES) 8.50 SUBAREA RUNOFF(CFS) 

0.350 
10.15 

AREA-AVERAGE RUNOFF COEFFICIENT 
TOTAL AREA(ACRES) = 8.8 PEAK FLOW RATE(CFS) 

10.46 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.05 FLOW VELOCITY(FEET/SEC.) 4.10 
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 303.00 = 

FEET. 

END OF STUDY SUMMARY: 
TOTAL AREA(ACRES) 
PEAK FLOW RATE(CFS) 

8. 8 TC (MIN. ) 
10.46 

END OF RATIONAL METHOD ANALYSIS 

10.70 

935.84 



************************************************************************* 
*** 

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 

2003,1985,1981 HYDROLOGY MANUAL 
(c) Copyright 1982-2014 Advanced Engineering Software (aes) 

Ver. 21.0 Release Date: 06/01/2014 License ID 1667 

Analysis prepared by: 

ARC CONSTRUCTION & ENGINEERING INC. 
10948 ELDERWOOD LANE 

SAN DIEGO CA 92131 

************************** DESCRIPTION OF STUDY 
************************** 

* 100 YEAR EVENT 

* 
* LOT 31 RANCHO DEL SOL 

* 
* DATE:4/20/20 

* 

************************************************************************* 

* 

FILE NAME: LOT33.DAT 
TIME/DATE OF STUDY: 06:30 04/21/2020 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
SPECIFIED MINIMUM PIPE SIZE(INCH) = 6.00 
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE 

0.95 
RAINFALL-INTENSITY ADJUSTMENT FACTOR 
*USER SPECIFIED: 
NUMBER OF [TIME,INTENSITY] DATA PAIRS 9 

1) 5.000; 4.410 
2) 10.000; 3.480 
3) 15.000; 3.000 
4) 20.000; 2.530 
5) 25.000; 2.400 
6) 30.000; 2.000 
7) 40.000; 1.650 
8) 50.000; 1.500 



9) 60.000; 1.400 
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED 
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW 

MODEL* 
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: 

MANNING 
WIDTH CROSS FALL IN- I OUT-/PARK- HEIGHT WIDTH LIP HIKE 

FACTOR 
NO. (FT) (FT) SIDE I SIDE/ WAY (FT) (FT) (FT) (FT) 

(n) 
--- ===== --------- ----------------- ====== ===== ====== -----

1 
0.0150 

30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth= 0.00 FEET 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
2. (Depth)*(Velocity) Constraint= 6.0 (FT*FT/S) 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 400.00 TO NODE 401.00 IS CODE= 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

-----------------------------------==----------=========----============= 

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT= .3500 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 88 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 133.00 
UPSTREAM ELEVATION(FEET) = 291.50 
DOWNSTREAM ELEVATION(FEET) = 270.00 
ELEVATION DIFFERENCE(FEET) = 21.50 
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) 6.267 
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN 

THE MAXIMUM OVERLAND FLOW LENGTH 100.00 
(Reference: Table 3-lB of Hydrology Manual) 
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION! 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.174 
SUBAREA RUNOFF(CFS) 0.28 
TOTAL AREA(ACRES) = 0.19 TOTAL RUNOFF(CFS) 0.28 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 402.00 TO NODE 403.00 IS CODE= 52 



>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 
219.00 

270.00 DOWNSTREAM(FEET) 

CHANNEL LENGTH THRU SUBAREA(FEET) = 298.37 CHANNEL SLOPE= 0.1709 
NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATION 
NOTE: CHANNEL SLOPE OF .1 WAS ASSUMED IN VELOCITY ESTIMATION 
CHANNEL FLOW THRU SUBAREA(CFS) = 0.28 
FLOW VELOCITY(FEET/SEC) = 4.74 (PER LACFCD/RCFC&WCD HYDROLOGY 

MANUAL) 
1.05 Tc(MIN.) 7.31 TRAVEL TIME(MIN.) = 

LONGEST FLOWPATH FROM NODE 400.00 TO NODE 403.00 431.37 
FEET. 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 402.00 TO NODE 403.00 IS CODE= 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 219.00 DOWNSTREAM(FEET) 
209.00 

CHANNEL LENGTH THRU SUBAREA(FEET) 266.91 CHANNEL SLOPE 
CHANNEL BASE(FEET) 2.00 "Z" FACTOR= 1.000 
MANNING'S FACTOR= 0.013 MAXIMUM DEPTH(FEET) = 1.00 

100· YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.819 
NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT= .3500 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 88 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 
AVERAGE FLOW DEPTH(FEET) 0.12 TRAVEL TIME(MIN.) 
Tc(MIN.) = 8.17 

1. 31 
5.17 
0.86 

1. 54 SUBAREA AREA(ACRES) = 
AREA-AVERAGE RUNOFF COEFFICIENT 

SUBAREA RUNOFF(CFS) 
0.350 

TOTAL AREA(ACRES) = 1.7 PEAK FLOW RATE(CFS) 
2.31 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.17 FLOW VELOCITY(FEET/SEC.) 

0.0375 

2.06 

LONGEST FLOWPATH FROM NODE 400.00 TO NODE 
6.24 

403.00 = 698.28 
FEET. 



END OF STUDY SUMMARY: 
TOTAL AREA(ACRES) = 
PEAK FLOW RATE(CFS) 

1.7 TC(MIN.) = 
2.31 

8.17 

------==-----====-------===--=-======--=======--========================= 

END OF RATIONAL METHOD ANALYSIS 



APPENDIXD 

Proposed Drainage Basin Calculations 

Prepared By: 
ARC Construction & Engineering, Inc. 

LOT 31 RANCHO DEL SOL 
Dated: 12-20-2020 



************************************************************************* 
*** 

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 

2003,1985,1981 HYDROLOGY MANUAL 
(c) Copyright 1982-2014 Advanced Engineering Software (aes) 

Ver. 21.0 Release Date: 06/01/2014 License ID 1667 

Analysis prepared by: 

ARC CONSTRUCTION & ENGINEERING INC. 
10948 ELDERWOOD LANE 

SAN DIEGO CA 92131 

************************** DESCRIPTION OF STUDY 
************************** 

* 100 YEAR EVENT 

* 
* LOT 31 RANCHO DEL SOL 

* 
* DATE:12/20/20 

* 

************************************************************************* 

* 

FILE NAME: LOT30.DAT 
TIME/DATE OF STUDY: 10:55 12/28/2010 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
SPECIFIED MINIMUM PIPE SIZE(INCH) = 6.00 
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE= 

0.95 
RAINFALL-INTENSITY ADJUSTMENT FACTOR= 1.000 
*USER SPECIFIED: 
NUMBER OF [TIME,INTENSITY] DATA PAIRS = 9 

1) 5.000; 4.410 
2) 10.000; 3.480 
3) 15.000; 3.000 
4) 20.000; 2.530 
5) 25.000; 2.400 
6) 30.000; 2.000 
7) 40.000; 1.650 
8) 50.000; 1.500 



9) 60.000; 1.400 
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED 
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW 

MODEL* 
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: 

MANNING 
WIDTH CROSS FALL IN- I OUT-/PARK- HEIGHT WIDTH LIP HIKE 

FACTOR 
NO. (FT) (FT) SIDE I SIDE/ WAY (FT) (FT) (FT) (FT) 

(n) 
--- ----- --------- ----------------- ====== ----- ====== -----

1 
0.0150 

30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth= 0.00 FEET 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
2. (Depth)*(Velocity) Constraint= 6.0 (FT*FT/S) 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE= 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT= .3500 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 88 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 87.73 
UPSTREAM ELEVATION(FEET) = 291.00 
DOWNSTREAM ELEVATION(FEET) = 273.00 
ELEVATION DIFFERENCE(FEET) = 18.00 
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.870 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc 

CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.248 

SUBAREA RUNOFF(CFS) = 0.15 
TOTAL AREA(ACRES) 0.10 TOTAL RUNOFF(CFS) = 0.15 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE= 52 

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 



>>>>>TRAVELTIME THRU SUBAREA<<<<< 

========-----==============-----==============--========================= 

ELEVATION DATA: UPSTREAM(FEET) = 
238.50 

273.00 DOWNSTREAM(FEET) = 

CHANNEL LENGTH THRU SUBAREA(FEET) = 193.46 CHANNEL SLOPE= 0.1783 
NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATION 
NOTE: CHANNEL SLOPE OF .1 WAS ASSUMED 
CHANNEL FLOW THRU SUBAREA(CFS) = 

IN VELOCITY ESTIMATION 
0.15 

FLOW VELOCITY(FEET/SEC) = 4.74 (PER LACFCD/RCFC&WCD HYDROLOGY 
MANUAL) 

TRAVEL TIME(MIN.) = 0.68 
LONGEST FLOWPATH FROM NODE 

FEET. 

Tc (MIN.) 6.55 
100.00 TO NODE 102.00 = 281.19 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 102.00 TO NODE 103.00 IS CODE= 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 238.50 DOWNSTREAM(FEET) 
195.00 

CHANNEL LENGTH THRU SUBAREA(FEET) 481.74 CHANNEL SLOPE= 0.0903 
CHANNEL BASE(FEET) 2.00 "Z" FACTOR= 1.000 
MANNING'S FACTOR= 0.013 MAXIMUM DEPTH(FEET) = 1.00 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.883 
NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT= .3500 
SOIL CLASSIFICATION rs "D" 
S.C.S. CURVE NUMBER (AMC II) = 88 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.05 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 6.24 
AVERAGE FLOW DEPTH(FEET) 0.08 TRAVEL TIME(MIN.) 1.29 
Tc(MIN.) = 7.84 
SUBAREA AREA(ACRES) = 1.33 SUBAREA RUNOFF(CFS) = 1.81 
AREA-AVERAGE RUNOFF COEFFICIENT= 0.350 
TOTAL AREA(ACRES) = 1.4 PEAK FLOW RATE(CFS) = 

1. 94 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.12 FLOW VELOCITY(FEET/SEC.) 7.69 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 103.00 = 762.93 

FEET. 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 103.00 TO NODE 104.00 rs CODE= 31 



>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

------------------------===--------------=====------===================== 

ELEVATION DATA: UPSTREAM(FEET) = 195.00 DOWNSTREAM(FEET) = 194.30 
FLOW LENGTH(FEET) = 23.52 MANNING'S N = 0.013 
DEPTH OF FLOW IN 9.0 INCH PIPE IS 5.5 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 6.81 
ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 1.94 
PIPE TRAVEL TIME(MIN.) = 0.06 Tc(MIN.) = 7.89 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 104.00 = 786.45 

FEET. 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 104.00 TO NODE 104.00 IS CODE= 10 

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK# 1 <<<<< 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 105.00 TO NODE 106.00 IS CODE= 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT= .3500 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 88 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 85.52 
UPSTREAM ELEVATION(FEET) = 291.00 
DOWNSTREAM ELEVATION(FEET) = 273.00 
ELEVATION DIFFERENCE(FEET) = 18.00 
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) 5.795 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc 

CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.262 

SUBAREA RUNOFF(CFS) = 0.15 
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) 0.15 



************************************************************************* 
*** 

FLOW PROCESS FROM NODE 106.00 TO NODE 107.00 IS CODE= 52 

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 
238.50 

273.00 DOWNSTREAM(FEET) = 

CHANNEL LENGTH THRU SUBAREA(FEET) 195.21 CHANNEL SLOPE 
NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATION 
NOTE: CHANNEL SLOPE OF .1 WAS ASSUMED 
CHANNEL FLOW THRU SUBAREA(CFS) = 
FLOW VELOCITY(FEET/SEC) = 4.74 (PER 

MANUAL) 

IN VELOCITY ESTIMATION 
0.15 

LACFCD/RCFC&WCD HYDROLOGY 

TRAVEL TIME(MIN.) = 0.69 Tc(MIN.) = 6.48 

0.1767 

LONGEST FLOWPATH FROM NODE 
FEET. 

105.00 TO NODE 107.00 = 280.73 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 107.00 TO NODE 108.00 IS CODE= 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

==============================-===============---------===========-------

ELEVATION DATA: UPSTREAM(FEET) = 238.50 DOWNSTREAM(FEET) = 
205.00 

CHANNEL LENGTH THRU SUBAREA(FEET) = 380.00 CHANNEL SLOPE= 0.0882 
CHANNEL BASE(FEET) 2.00 "Z" FACTOR= 1.000 
MANNING'S FACTOR= 0.013 MAXIMUM DEPTH(FEET) = 1.00 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.009 
NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT= .3500 
SOIL CLASSIFICATION IS 11 D11 

S.C.S. CURVE NUMBER (AMC II) = 88 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 
AVERAGE FLOW DEPTH(FEET) = 0.17 TRAVEL TIME(MIN.) = 
Tc(MIN.) = 7.16 

3.47 
9.37 
0.68 

SUBAREA AREA(ACRES) 4.73 
AREA-AVERAGE RUNOFF COEFFICIENT= 

SUBAREA RUNOFF(CFS) = 
0.350 

TOTAL AREA(ACRES) = 4.8 PEAK FLOW RATE(CFS) = 
6.78 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.25 FLOW VELOCITY(FEET/SEC.) = 11.80 

6.64 



LONGEST FLOWPATH FROM NODE 
FEET. 

105.00 TO NODE 108.00 = 660.73 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 108.00 TO NODE 108.00 IS CODE 10 

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK# 2 <<<<< 

------------------------------------------------========================= 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 111. 00 TO NODE 112.00 IS CODE= 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT= .3500 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 88 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 117.00 
UPSTREAM ELEVATION(FEET) = 292.50 
DOWNSTREAM ELEVATION(FEET) = 291.00 
ELEVATION DIFFERENCE(FEET) = 1.50 
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 10.707 
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN 

THE MAXIMUM OVERLAND FLOW LENGTH 74.23 
(Reference: Table 3-lB of Hydrology Manual) 

THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.412 

SUBAREA RUNOFF(CFS) 0.13 
TOTAL AREA(ACRES) = 0.11 TOTAL RUNOFF(CFS) = 0.13 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 112. 00 TO NODE 113.00 IS CODE= 52 

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 
229.30 

CHANNEL LENGTH THRU SUBAREA(FEET) 

291.00 DOWNSTREAM(FEET) = 

266.00 CHANNEL SLOPE= 0.2320 



NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATION 
NOTE: CHANNEL SLOPE OF .1 WAS ASSUMED IN VELOCITY ESTIMATION 
CHANNEL FLOW THRU SUBAREA(CFS) = 0.13 
FLOW VELOCITY(FEET/SEC) = 4.74 (PER LACFCD/RCFC&WCD HYDROLOGY 

MANUAL) 
TRAVEL TIME(MIN.) = 0.93 
LONGEST FLOWPATH FROM NODE 

FEET. 

Tc (MIN.) 11. 64 
111. 00 TO NODE 113.00 = 383.00 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 113. 00 TO NODE 108.00 IS CODE= 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 229.30 DOWNSTREAM(FEET) 
206.00 

CHANNEL LENGTH THRU SUBAREA(FEET) = 286.41 CHANNEL SLOPE= 0.0814 
CHANNEL BASE(FEET) 2.00 "Z" FACTOR= 1.000 
MANNING'S FACTOR= 0.013 MAXIMUM DEPTH(FEET) = 1.00 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.237 
NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT= .3500 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 88 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.79 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 5.36 
AVERAGE FLOW DEPTH(FEET) = 0.07 TRAVEL TIME(MIN.) 0.89 
Tc(MIN.) = 12.53 
SUBAREA AREA(ACRES) = 1.17 SUBAREA RUNOFF(CFS) = 1.33 
AREA-AVERAGE RUNOFF COEFFICIENT 0.350 
TOTAL AREA(ACRES) = 1.3 PEAK FLOW RATE(CFS) 

1. 45 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.10 FLOW VELOCITY(FEET/SEC.) = 6.76 
LONGEST FLOWPATH FROM NODE 111.00 TO NODE 108.00 = 669.41 

FEET. 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 108.00 TO NODE 108.00 IS CODE= 11 

>>>>>CONFLUENCE MEMORY BANK# 2 WITH THE MAIN-STREAM MEMORY<<<<< 

========================-------------------------------------------------



** MAIN STREAM CONFLUENCE DATA** 
STREAM RUNOFF Tc INTENSITY AREA 
NUMBER (CFS) (MIN.) ( INCH/HOUR) (ACRE) 

1 1. 45 12.53 3.237 1. 28 
LONGEST FLOWPATH FROM NODE 111.00 TO NODE 108.00 = 669.41 

FEET. 

** MEMORY BANK# 2 CONFLUENCE DATA** 
STREAM RUNOFF Tc INTENSITY AREA 
NUMBER (CFS) (MIN.) ( INCH/HOUR) (ACRE) 

1 6.78 7.16 4.009 4.83 
LONGEST FLOWPATH FROM NODE 105.00 TO NODE 108.00 = 660.73 

FEET. 

** PEAK FLOW RATE TABLE** 
STREAM RUNOFF Tc INTENSITY 
NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 7.61 7.16 4.009 
2 6.92 12.53 3.237 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) 7.61 Tc(MIN.) = 7.16 
TOTAL AREA(ACRES) = 6.1 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 108.00 TO NODE 104.00 IS CODE= 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 200.00 DOWNSTREAM(FEET) 194.00 
FLOW LENGTH(FEET) = 59.00 MANNING'S N 0.013 
DEPTH OF FLOW IN 12.0 INCH PIPE IS 7.3 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 15.19 
ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES= 1 
PIPE-FLOW(CFS) = 7.61 
PIPE TRAVEL TIME(MIN.) = 0.06 Tc(MIN.) = 7.22 
LONGEST FLOWPATH FROM NODE 111.00 TO NODE 104.00 = 728.41 

FEET. 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 104.00 TO NODE 104.00 IS CODE= 11 

>>>>>CONFLUENCE MEMORY BANK# 1 WITH THE MAIN-STREAM MEMORY<<<<< 



** MAIN 
STREAM 
NUMBER 

1 

STREAM CONFLUENCE DATA** 
RUNOFF Tc INTENSITY 

(CFS) (MIN. ) ( INCH/HOUR) 
7.61 7.22 3.997 

LONGEST FLOWPATH FROM NODE 
FEET. 

111. 00 TO NODE 

** MEMORY BANK# 
STREAM 
NUMBER 

1 

RUNOFF 
(CFS) 
1. 94 

1 CONFLUENCE DATA** 
Tc INTENSITY 

(MIN. ) ( INCH/HOUR) 
7.89 3.872 

LONGEST FLOWPATH FROM NODE 
FEET. 

100.00 TO NODE 

** PEAK FLOW RATE 
STREAM RUNOFF 
NUMBER (CFS) 

1 9.38 
2 9.31 

TABLE** 
Tc 

(MIN.) 
7.22 
7.89 

INTENSITY 
( INCH/HOUR) 

3.997 
3.872 

AREA 
(ACRE) 

6.11 
104.00 = 

AREA 
(ACRE) 

1.43 
104.00 = 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 9.38 Tc(MIN.) = 7.22 
TOTAL AREA(ACRES) = 7.5 

728.41 

786.45 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 104.00 TO NODE 114.00 IS CODE= 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

==================---======--------=-------------------------------------

ELEVATION DATA: UPSTREAM(FEET) = 194.00 DOWNSTREAM(FEET) = 182.00 
FLOW LENGTH(FEET) = 200.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 15.0 INCH PIPE IS 8.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 13.18 
ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 9.38 
PIPE TRAVEL TIME(MIN.) = 0.25 Tc(MIN.) = 7.47 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 114.00 986.45 

FEET. 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 114.00 TO NODE 114.00 IS CODE= 10 



>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK# 3 <<<<< 

-------------------------------------=========----======================= 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 115. 00 TO NODE 116.00 IS CODE= 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

---=====------------=======----========================================== 

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT= .4100 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 82 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 114.30 
UPSTREAM ELEVATION(FEET) = 227.50 
DOWNSTREAM ELEVATION(FEET) = 226.30 
ELEVATION DIFFERENCE(FEET) = 1.20 
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 10.279 
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN 

THE MAXIMUM OVERLAND FLOW LENGTH= 70.75 
(Reference: Table 3-lB of Hydrology Manual) 

THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.453 

SUBAREA RUNOFF(CFS) = 0.52 
TOTAL AREA(ACRES) = 0.37 TOTAL RUNOFF(CFS) = 0.52 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 116.00 TO NODE 119.00 IS CODE= 61 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STANDARD CURB SECTION USED)<<<<< 

UPSTREAM ELEVATION(FEET) = 226.30 DOWNSTREAM ELEVATION(FEET) 
204.00 

STREET LENGTH(FEET) = 416.00 
STREET HALFWIDTH(FEET) = 10.00 

CURB HEIGHT(INCHES) = 6.0 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 1.50 
INSIDE STREET CROSSFALL(DECIMAL) 0.020 
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF= 2 



STREET PARKWAY CROSSFALL(DECIMAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 

0.0130 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section= 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.03 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.16 
HALFSTREET FLOOD WIDTH(FEET) = 1.50 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 5.04 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.79 

STREET FLOW TRAVEL TIME(MIN.) = 1.38 Tc(MIN.) = 11.65 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) 3.321 

STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT= .8700 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 98 
AREA-AVERAGE RUNOFF COEFFICIENT 
SUBAREA AREA(ACRES) = 0.35 
TOTAL AREA(ACRES) = 0.7 

0.634 
SUBAREA RUNOFF(CFS) = 

PEAK FLOW RATE(CFS) 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.17 HALFSTREET FLOOD WIDTH(FEET) = 2.29 

1. 01 
1. 52 

FLOW VELOCITY(FEET/SEC.) = 4.44 DEPTH*VELOCITY(FT*FT/SEC.) 0.76 
LONGEST FLOWPATH FROM NODE 115.00 TO NODE 119.00 = 530.30 

FEET. 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 118.00 TO NODE 119.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

================================================---===============-------

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.321 
STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 98 
AREA-AVERAGE RUNOFF 
SUBAREA AREA(ACRES) 
TOTAL AREA(ACRES) = 
TC(MIN.) = 11.65 

COEFFICIENT= 0.6809 
= 0.18 SUBAREA RUNOFF(CFS) 

0.9 TOTAL RUNOFF(CFS) = 

.8700 

0.52 
2.04 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 119. 00 TO NODE 120.00 IS CODE= 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 



ELEVATION DATA: UPSTREAM(FEET) = 191.50 DOWNSTREAM(FEET) = 190.00 
FLOW LENGTH(FEET) = 5.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 6.0 INCH PIPE IS 3.6 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 16.38 
ESTIMATED PIPE DIAMETER(INCH) = 6.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 2.04 
PIPE TRAVEL TIME(MIN.) = 0.01 Tc(MIN.) = 11.66 
LONGEST FLOWPATH FROM NODE 

FEET. 
115. 00 TO NODE 120.00 = 535.30 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 117.00 TO NODE 120.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.321 
NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT= .3500 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 88 
AREA-AVERAGE RUNOFF 
SUBAREA AREA(ACRES) 
TOTAL AREA(ACRES) = 
TC(MIN.) = 11.66 

COEFFICIENT= 0.6112 
0.24 SUBAREA RUNOFF(CFS) = 

1.1 TOTAL RUNOFF(CFS) = 
0.28 

2.31 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 121.00 TO NODE 114.00 IS CODE= 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

===========================------=--==-=======---------------------------

ELEVATION DATA: UPSTREAM(FEET) = 186.00 DOWNSTREAM(FEET) 
FLOW LENGTH(FEET) = 30.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 9.0 INCH PIPE IS 3.9 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 12.52 
ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES= 
PIPE-FLOW(CFS) = 2.31 
PIPE TRAVEL TIME(MIN.) = 
LONGEST FLOWPATH FROM NODE 

FEET. 

0.04 Tc(MIN.) = 
115. 00 TO NODE 

11.70 
114. 00 

182.00 

1 

565.30 



************************************************************************* 
*** 

FLOW PROCESS FROM NODE 114.00 TO NODE 114.00 IS CODE= 11 

>>>>>CONFLUENCE MEMORY BANK# 3 WITH THE MAIN-STREAM MEMORY<<<<< 

**MAINSTREAM CONFLUENCE DATA** 
STREAM RUNOFF Tc INTENSITY 
NUMBER (CFS) (MIN. ) ( INCH/HOUR) 

1 2.31 11.70 3.317 
LONGEST FLOWPATH FROM NODE 

FEET. 
115. 00 TO NODE 

** MEMORY BANK# 3 CONFLUENCE DATA** 
STREAM RUNOFF Tc INTENSITY 
NUMBER (CFS) (MIN. ) ( INCH/HOUR) 

1 9. 38 7.47 
LONGEST FLOWPATH FROM NODE 

FEET. 

3.950 
100.00 TO NODE 

** PEAK FLOW RATE TABLE** 
STREAM RUNOFF Tc INTENSITY 
NUMBER (CFS) (MIN.) ( INCH/HOUR) 

1 10.86 7.47 3.950 
2 10.19 11. 70 3.317 

AREA 
(ACRE) 

1.14 
114.00 

AREA 
(ACRE) 

7.54 
114.00 = 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) 10.86 Tc(MIN.) = 7.47 
TOTAL AREA(ACRES) = 8.7 

565.30 

986.45 

=========-===========-===------------------------------------------------

END OF STUDY SUMMARY: 
TOTAL AREA(ACRES) = 
PEAK FLOW RATE(CFS) 

8.7 TC(MIN.) 
10.86 

END OF RATIONAL METHOD ANALYSIS 

7.47 





************************************************************************* 
*** 

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 

2003,1985,1981 HYDROLOGY MANUAL 
(c) Copyright 1982-2014 Advanced Engineering Software (aes) 

Ver. 21.0 Release Date: 06/01/2014 License ID 1667 

Analysis prepared by: 

ARC CONSTRUCTION & ENGINEERING INC. 
10948 ELDERWOOD LANE 

SAN DIEGO CA 92131 

************************** DESCRIPTION OF STUDY 
************************** 

* 100 YEAR EVENT 

* 
* LOT 31 RANCHO DEL SOL 

* 
* DATE:12/20/20 

* 

************************************************************************* 

* 

FILE NAME: LOT31.DAT 
TIME/DATE OF STUDY: 10:56 12/28/2010 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
SPECIFIED MINIMUM PIPE SIZE(INCH) = 6.00 
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE 

0.95 
RAINFALL-INTENSITY ADJUSTMENT FACTOR= 1.000 
*USER SPECIFIED: 
NUMBER OF [TIME, INTENSITY] DATA PAIRS = 9 

1) 5.000; 4.410 
2) 10.000; 3.480 
3) 15.000; 3.000 
4) 20.000; 2.530 
5) 25.000; 2.400 
6) 30.000; 2.000 
7) 40.000; 1.650 
8) 50.000; 1.500 



9) 60.000; 1.400 
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED 
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW 

MODEL* 
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: 

MANNING 
WIDTH CROSS FALL IN- I OUT-/PARK- HEIGHT WIDTH LIP HIKE 

FACTOR 
NO. (FT) (FT) SIDE I SIDE/ WAY (FT) (FT) (FT) (FT) 

(n) 
--- ----- --------- ----------------- ====== ----- ====== -----

======= 
1 

0.0150 
30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth= 0.00 FEET 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
2. (Depth)*(Velocity) Constraint= 6.0 (FT*FT/S) 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE= 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

------------------------------------------------========-================ 

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT= .3500 
SOIL CLASSIFICATION IS 11 D11 

S.C.S. CURVE NUMBER (AMC II) = 88 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 72.20 
UPSTREAM ELEVATION(FEET) = 291.00 
DOWNSTREAM ELEVATION(FEET) = 285.00 
ELEVATION DIFFERENCE(FEET) = 6.00 
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) 5.664 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.287 
SUBAREA RUNOFF(CFS) = 0.15 
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.15 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE= 52 

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 



ELEVATION DATA: UPSTREAM(FEET) = 285.00 DOWNSTREAM(FEET) 
229.30 

CHANNEL LENGTH THRU SUBAREA(FEET) = 231.50 CHANNEL SLOPE= 0.2406 
NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATION 
NOTE: CHANNEL SLOPE OF .1 WAS ASSUMED 
CHANNEL FLOW THRU SUBAREA(CFS) = 
FLOW VELOCITY(FEET/SEC) = 4.74 (PER 

MANUAL) 

IN VELOCITY ESTIMATION 
0.15 

LACFCD/RCFC&WCD HYDROLOGY 

0.81 Tc (MIN.) = 6.48 TRAVEL TIME(MIN.) = 
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 303.70 

FEET. 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 202.00 TO NODE 203.00 IS CODE= 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 229.30 DOWNSTREAM(FEET) = 
212.00 

CHANNEL LENGTH THRU SUBAREA(FEET) = 243.00 CHANNEL SLOPE 
CHANNEL BASE(FEET) = 2.00 "Z" FACTOR= 1.000 
MANNING'S FACTOR= 0.013 MAXIMUM DEPTH(FEET) = 1.00 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.997 
NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT= .3500 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 88 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 
AVERAGE FLOW DEPTH(FEET) 0.07 TRAVEL TIME(MIN.) = 
Tc(MIN.) = 7.22 

0.83 
5.44 
0.74 

0. 0712 

SUBAREA AREA(ACRES) 0.97 SUBAREA RUNOFF(CFS) 
0.350 

1. 36 
AREA-AVERAGE RUNOFF COEFFICIENT= 
TOTAL AREA(ACRES) = 1.1 PEAK FLOW RATE(CFS) 

1. 50 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.11 FLOW VELOCITY(FEET/SEC.) = 
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 

FEET. 

6.47 
203.00 = 546.70 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 203.00 TO NODE 203.00 IS CODE= 10 



>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK# 1 <<<<< 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 204.00 TO NODE 205.00 IS CODE= 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT= .4100 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 82 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 114.45 
UPSTREAM ELEVATION(FEET) = 225.00 
DOWNSTREAM ELEVATION(FEET) = 224.50 
ELEVATION DIFFERENCE(FEET) = 0.50 
URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) = 11.065 
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN 

THE MAXIMUM OVERLAND FLOW LENGTH= 50.00 
(Reference: Table 3-lB of Hydrology Manual) 

THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION! 
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.378 

SUBAREA RUNOFF(CFS) 0.26 
TOTAL AREA(ACRES) = 0.19 TOTAL RUNOFF(CFS) = 0.26 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 205.00 TO NODE 206.00 IS CODE= 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

==============================================--------============-------

ELEVATION DATA: UPSTREAM(FEET) = 223.37 DOWNSTREAM(FEET) = 219.30 
FLOW LENGTH(FEET) = 18.00 MANNING'S N = 0.013 
ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 6.000 
DEPTH OF FLOW IN 6.0 INCH PIPE IS 1.3 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 8.49 
ESTIMATED PIPE DIAMETER(INCH) = 6.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 0.26 
PIPE TRAVEL TIME(MIN.) = 0.04 Tc(MIN.) = 11.10 
LONGEST FLOWPATH FROM NODE 

FEET. 
204.00 TO NODE 206.00 132.45 



************************************************************************* 
*** 

FLOW PROCESS FROM NODE 207.00 TO NODE 203.00 IS CODE= 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

-----------------------------------------------------==================== 

ELEVATION DATA: UPSTREAM(FEET) = 213.75 DOWNSTREAM(FEET) = 
FLOW LENGTH(FEET) = 30.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 6.0 INCH PIPE IS 2.3 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 3.85 
ESTIMATED PIPE DIAMETER(INCH) = 6.00 NUMBER OF PIPES= 
PIPE-FLOW(CFS) = 0.26 

0.13 Tc(MIN.) = 

213.00 

1 

PIPE TRAVEL TIME(MIN.) = 
LONGEST FLOWPATH FROM NODE 204.00 TO NODE 

11.23 
203.00 162.45 

FEET. 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 208.00 TO NODE 203.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.362 
NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT= .3500 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 88 
AREA-AVERAGE RUNOFF 
SUBAREA AREA(ACRES) 
TOTAL AREA(ACRES) = 
TC(MIN.) = 11.23 

COEFFICIENT= 0.3808 
= 0.18 SUBAREA RUNOFF(CFS) 

0.4 TOTAL RUNOFF(CFS) = 
0.21 

0.47 

************************************************************************* 
*** 

FLOW PROCESS FROM NODE 203.00 TO NODE 203.00 IS CODE= 11 

>>>>>CONFLUENCE MEMORY BANK# 1 WITH THE MAIN-STREAM MEMORY<<<<< 

**MAINSTREAM CONFLUENCE DATA** 
STREAM RUNOFF Tc INTENSITY AREA 



NUMBER (CFS) (MIN.) ( INCH/HOUR) (ACRE) 
1 0.47 11.23 3.362 0.37 

LONGEST FLOWPATH FROM NODE 204.00 TO NODE 203.00 = 
FEET. 

** MEMORY BANK# 1 CONFLUENCE DATA** 
STREAM RUNOFF Tc INTENSITY AREA 
NUMBER (CFS) (MIN.) ( INCH/HOUR) (ACRE) 

1 1.50 7.22 3.997 1. 07 
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 203.00 = 

FEET. 

** PEAK FLOW RATE TABLE** 
STREAM RUNOFF Tc INTENSITY 
NUMBER (CFS) (MIN.) ( INCH/HOUR) 

1 1. 80 7.22 3.997 
2 1. 73 11. 23 3.362 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 1.80 Tc(MIN.) = 7.22 
TOTAL AREA(ACRES) = 1.4 

END OF STUDY SUMMARY: 
TOTAL AREA(ACRES) 1.4 TC(MIN.) = 

1. 80 
7.22 

PEAK FLOW RATE(CFS) = 

END OF RATIONAL METHOD ANALYSIS 

162.45 

546.70 
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